TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Special Assistant to the Regional Director, TCEQ Region 4, Dallas/Fort Worth
From:  Jessica Myers, Ph.D. JJ"\

Toxicology Division, Office of the Executive Director

Date: September 4, 2015

Subject: Toxicological Evaluation of Results from an Ambient Air Sample for Volatile
Organic Compounds Collected Downwind of the DFW Midstream Services LLC -
Bulldog Compressor Station (Latitude 32.632718, Longitude -97.129746) in
Arlington, Tarrant County, Texas

Sample Collected on August 6, 2015, Request Number 1508019 (Lab Sample
1508019-001)

Key Points

e Reported concentrations of target volatile organic compounds (VOCSs) were either not
detected or were detected below levels of short-term health and/or welfare concern.

Background

On August 6, 2015, a Texas Commission on Environmental Quality (TCEQ) Region 4 air
investigator collected a 30-minute canister sample (Lab Sample 1508019-001) downwind of the
DFW Midstream Services LLC - Bulldog Compressor Station in Arlington, Tarrant County,
Texas (Latitude 32.632718, Longitude -97.129746). The sample was collected in response to a
hand-held VOC reading. The investigator did not experience odors or health effects while
sampling. Meteorological conditions measured at the site or nearest stationary ambient air
monitoring site indicated that the ambient temperature was 104°F with a relative humidity of
38%, and winds were from the south-southeast (150°) at 5.4 miles per hour. The sampling site
was between 301 and 500 feet from the possible emission source (multiple sources). The nearest
location where the public could have access was greater than 501 feet from the possible emission
source. The sample was sent to the TCEQ laboratory in Austin, Texas, and analyzed for a range
of VOCs. The list of the target analytes that were evaluated in this review is provided in
Attachment A. The VOC concentrations were reported in parts per billion by volume (ppbv)
(Attachment B and Table 1). Please note that the available canister technology and analysis
method cannot capture and/or analyze for all chemicals.
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Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based air monitoring comparison values (AMCVs) (Table 1). Short-term AMCVs are guidelines
used to evaluate ambient concentrations of a chemical in air and to determine its potential to
result in adverse health effects, adverse vegetative effects, or odors. Health AMCVs are set to
provide a margin of safety and are set well below levels at which adverse health effects are
reported in the scientific literature. If a chemical concentration in ambient air is less than its
comparison value, no adverse health effects are expected to occur. If a chemical concentration
exceeds its comparison value it does not necessarily mean that adverse effects will occur, but
rather that further evaluation is warranted.

All of the 84 VOCs were either not detected or were detected below their respective short-term
AMCVs. Exposure to levels of VOCs measured in this sample would not be expected to cause
short-term adverse health effects, adverse vegetative effects, or odors.

Please call me at (512) 239-3444 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B

L2015
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087, MC-165
Austin, Texas 7871 1-3087
(512)239-1716
Laboratory Analysis Results
Reqguest Number; 1508019
Request Lead:Frank Martinez . Reegion: T4 Date Received: 8182015
Project(s): Banett Shale
Fueility(ies) Sempled City County Faeility Type
DEW Midstream Services, Bulldog Compressor Station | Arlington Tarrant
Sample(s) Received
Field 1D Number: NOS70-080615 Laboratory Sample Number: 1508019041 Sampled by John Malik
Sampling Site: 300 feet from the tanks Dhate & Time Sampled: 080815 [4:07:00Valld Sample: Yes

Comments;  Cenister NO3TO was used to collect a 20-minute down wind sample using OFC-213,
Maote; This non-network sample was faken uzing a network canister,

Reguested Laboratory Procedure{s);

Analysis:  APDOIVOC

Determination of VOO Canisters by GU/ME Using Modified Method TO-13

Pleaae note that this analytical technigque is not capable of measuring all compounds which might have
adverse health elfects, For questions on the analytical procedures please contact the laboratory manager at
(512) 239-1716. For an wpdate on the health effects evaluation of these deata, please contact the Toxicology
Division at (512) 239-1795,

Analyat: W‘ %ﬂm Daln:,_gf/jé‘/ "l."r

Aaron Bluhm

Laboratory Manager: %«k m Date; g/ﬂéf

Frank Martingz ci::.—)
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Laboratory Analysis Results

Request Number: 1308019
Analysis Code: APOIVOC

Mote: Resulis are veported in units of ppby

Lab Iy 1 501801 4001
Fleld Iy M5 70-08051 5
Crnizter 10 HOSTD
Analysia Annlyss

Campound Cowe, | SDL | SQL D Fleps** Cane, Dtz Flaga**
feth:ams L] 10 14| BMA0S .01
lethy ke WD i L4 | ama01s T, |
wetylene M 10 14 | A0 T, |
prapang 19 | 4 | amanis L,T,00 |
mrapylene MR | Lr [ 28 | BEacs T |
Hichlocodiflsoroethane 0,45 oA 12| 8018 LDl |
|methyl chlogide o | oo | 12 | smaos LI |
fisobutane 022 | 46 | 24 | BRMA01S LI |
|'ri||}'l chiorick NI .34 12 | 840l Dl f
|1butene E I T nl |
| 1,3 butadt iz MO [ 054 12 | REZdE0IE ol |
n-butang AD | 04D 14 | BI242015 L _|
i-2-buiene WD | 0 | 1z | Rednnis i |
Bmememethane ML 054 12| Rr2&S200S Di |
o-2-Dalpne HD .54 12| B2420IS el |
[3-ttinyl-1-bastene HD | 044G EEEEE 2] |
lsopentane 016 | 054 1.8 | RI2420H5 50 |
trichlpeoffuormethang 033 | 058 LT | RIS (] |
| -penizne MO |0 12 | RIS [
mepeninng 0.0 0.54 4.8 | B2 L
iscpreng [N 1T | BEINE [T
t-2-pentons HD | 0s | 24 | E3eTis ] |
1, 1-dichlomethylene WD 036 11| &30S [E]] |
=2-peniens ND | 080 | 34 | RS il |
mellrylene chlonide .0 025 12| RS 3,01 |
I-methyl-2-hytene ND | 0.4 11| BRI ] |
2, 2-dlimethylbalone D | 04z [ 11 | eas Dl |
cyclapentone MO | 040 | 12| EEs ol |
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2 3edimethy hutane MD | 056 | 24 | @205 ol
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e-Zehuone MO | 0sd | 24 | &242015 ol i
1. 2-dickloethine WD | s 12 | ardi003 0l |
methylepelopertane MD| nEe | 24| sRd0015 ol |
2 d-dimeliy pentane NDO| 05 | 24 | 4247005 nl |
|11, 1 -trighlorazihase O | ns2 12 |20 o |
[hunzony w0 | 054 12 | a24/2015 ol |

Lt delrachbarlde 0.10 054 12 | 824015 1Bt |
leyelohexane WO | D4k 12 | aednes ol |
T-methyhesane IR ni |
2,3-dimclhylpeatane Woo| s | 2 | mEAE0S o ] |
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Laboratory Analysis Results
Request Number: 1508019
Analysis Code: APOMIVOC

Mote: Results are reporbed in unils of pphy

Lab i1} 1 SOBO15-041
Annlyzis Analysis

(Compaund Cone, | DL | SOL [ate Flngs** Cone, | SDL | SQL e Flags**
3-methylwxnne 005 | 04D 12 [ z24a0s 101
|1, 2-dichbanpsopane ND | o034 12 | zaaa0is o1
firicharoethylene NI .58 12 | sdnd (K]}
124 rimethyl pentane WD 48 12 [ B ol
2-chlcropantase Wno| 0S4 12 | &4018 ol |
a-hiplane WD | 050 | 14 | &4/ ol |
-1 3-dichalonagropylens ND | oan 12 | 8242015 11 |
mellideyelohexane My ] 14 | d24/2015 o1 |
-1, 3-dichloropropylens MD | 040 | 12 | &adiols D1 |
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FET ey m—— WO | BAR | 14 | aa400s [ET] |
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2-methylheptane M .44 14 | 842015 1 |
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p-cifiylialoene o0l | 032 | 24 | RIZ401S 1.m |
1.3 S-trimetlyplbeemens am | wso | z4 | saamns 1Dl |
o-cthyllalutee Q.0 111 L4 | W05 1.0] |
1.2 d4-trimethylbenzen: 0.0k .54 11| B0 1.D1 |
n-decune Lalt] .54 A BN S &} |
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Laboratory Analysis Results
Request Number: 1508019
Analysis Code: APOOIVOC

Qualifier Notes:

N - mot detected

HH} = concentration can nat be quanlified dee fo posible mlerferences or eoeltions.

511 = Spicple Detesiben Liemit (Limit ef Detection sdjustsd for dilutions),

BOL - Sanaple Quantitation Limit (Limit of Cuennbitation ndinsssd for dilution),

THY - Ivalid,

1= Repomied comeentration is helow SDL

L = Rapocted conoentcatian i alar alove e SO0 and i bedow the lower limit of quontitatios,
E - Baportod eoncentration exceeds the npper Himit of instramet calihraticon,

M - Reault modified thom previous result

T- Dinla was not confinned by a confirmational snalysis. Compownd andior sesuliz (e entatively identified,
F - Hstnblishod acoopbaes eritirin wis ol mil due to Enctoes ouaide the ksboratory's cantral,
H - Bat all Aied lwald dlme speeiiicaticns were met, Dintn miy be bired,

- Bample peceived with nnissing or heoken cusicdy seal.

K - Sample received with n missing ar insomplete chein of custody.
1= Bample received without 2 legible undque idewtifics,

O = Santple cecelved (5 am improger conlainer.

U - Sample received with insuffivient snmple volume,

W - Sangle recevied with insufficiant pres=reatica.

Cuality eomtred notes foe APIO]VOC sampics,

LDi1-Bomple concenirsticon wis caloulated wsing o dilutson facbar o6 0.

TCEQ laboratary customer support may be reached at Frank Martinez@tcaq texas.gov

The TCEQ iz an equal opportunity'affimative action empleyer, The agency does not allow
discrimination on the basis of racs, celor, refigion, national origin, sex, disability, age, sexual
orientation or veteran status. |n compliance with the Americans With Disabilities Act, this document
may be raquestad In alternate formats by contacting the TCEQ at (512) 238-0010, (Fax §12-234
-00&SY, or 1-800-RELAY-TX (TOD}, or by writing P.O, Bax 13087, Austin, Texas 78711-3087.
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Table 1. Comparison of Monitored Concentrations in Lab Sample 1508019-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1508019-001
AT Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 1.2 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 1.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 1.2 ND D1 0.42
1,1-Dichloroethane Not Available | 1,000 1.2 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 1.2 ND D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 1.2 0.01 J,D1 0.54
1,2,4-Trimethylbenzene 140 250 1.2 0.04 J,D1 0.54
1,2-Dibromoethane Not Available | 0.5 1.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 1.2 ND D1 0.54
1,2-Dichloropropane 250 100 1.2 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 2.4 0.01 J,D1 0.5
1,3-Butadiene 230 1,700 1.2 ND D1 0.54
1-Butene 360 27,000 1.2 ND D1 0.4
1-Pentene 100 2,600 1.2 ND D1 0.54
2,2,4-Trimethylpentane 670 750 1.2 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 1.2 ND D1 0.42
2,3,4-Trimethylpentane Not Available | 750 2.4 ND D1 0.48
2,3-Dimethylbutane 420 990 2.4 ND D1 0.56
2,3-Dimethylpentane 4,500 850 1.2 ND D1 0.52
2,4-Dimethylpentane 940 850 2.4 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available | 240 1.2 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 140 500 4.8 ND D1 0.4
2-Methyl-2-Butene Not Available | 2,600 1.2 ND D1 0.46
2-Methylheptane 110 750 2.4 ND D1 0.4
2-Methylhexane 420 750 1.2 ND D1 0.54
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Lab Sample ID 1508019-001
ST Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylpentane (Isohexane) 7,000 850 1.2 0.03 J,D1 0.54
3-Methyl-1-Butene 250 8,000 1.2 ND D1 0.46
3-Methylheptane 1,500 750 2.4 ND D1 0.46
3-Methylhexane 840 750 1.2 0.05 J,D1 0.4
3-Methylpentane 8,900 1,000 1.2 0.02 J,D1 0.46
4-Methyl-1-Pentene (as hexene) 140 500 2.4 ND D1 0.44
Acetylene Not Available | 25,000 2.4 ND T,D1 1
Benzene 2,700 180 1.2 ND D1 0.54
Bromomethane (methyl bromide) Not Available | 30 1.2 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 1.2 ND D1 0.4
c-2-Butene 2,100 15,000 1.2 ND D1 0.54
c-2-Hexene 140 500 2.4 ND D1 0.54
c-2-Pentene Not Available | 2,600 2.4 ND D1 0.5
Carbon Tetrachloride 4,600 20 1.2 0.1 J,D1 0.54
Chlorobenzene (phenyl chloride) 1,300 100 1.2 ND D1 0.54
Chloroform (trichloromethane) 3,800 20 1.2 0.01 J,D1 0.42
Cyclohexane 2,500 1,000 1.2 ND D1 0.48
Cyclopentane Not Available | 1,200 1.2 ND D1 0.54
Cyclopentene Not Available | 2,900 1.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 1.2 0.49 L,D1 0.4
Ethane Not Available | Simple Asphyxiant* | 2.4 30 T,D1 1
Ethylbenzene 170 20,000 2.4 0.02 J,D1 0.54
Ethylene 270,000 500,000 2.4 ND T,D1 1
Isobutane Not Available | 33,000 2.4 0.22 J,D1 0.46
Isopentane (2-methylbutane) 1,300 68,000 4.8 0.16 J,D1 0.54
Isoprene 48 20 1.2 0.1 J,D1 0.54
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Lab Sample ID 1508019-001
ST Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isopropylbenzene (cumene) 48 500 1.2 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 4.8 0.06 J,D1 0.54
m-Diethylbenzene 70 460 2.4 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 1.2 0.64 L,D1 04
Methylcyclohexane 150 4,000 2.4 ND D1 0.52
Methylcyclopentane 1,700 750 2.4 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 1.2 0.04 J,D1 0.28
m-Ethyltoluene 18 250 1.2 0.02 J,D1 0.22
n-Butane 1,200,000 92,000 2.4 0.4 L,D1 0.4
n-Decane 620 1,750 2.4 ND D1 0.54
n-Heptane 670 850 2.4 ND D1 0.5
n-Hexane 1,500 1,800 2.4 ND D1 0.4
n-Nonane Not Available | 2,000 1.2 ND D1 0.44
n-Octane 1,700 750 2.4 ND D1 0.38
n-Pentane 1,400 68,000 4.8 0.12 J,D1 0.54
n-Propylbenzene 48 500 1.2 0.01 J,D1 0.54
n-Undecane 870 550 2.4 ND D1 0.54
o-Ethyltoluene 74 250 2.4 0.01 J,D1 0.26
o-Xylene 380 1,700 2.4 0.02 J,D1 0.54
p-Diethylbenzene 70 460 1.2 ND D1 0.54
p-Ethyltoluene 8.1 250 2.4 0.01 J,D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 2.4 1.9 L, T,D1 1
Propylene 13,000 Simple Asphyxiant* | 2.4 ND T,D1 1
Styrene 25 5,100 2.4 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 1.2 ND D1 0.4
t-2-Butene 2,100 15,000 1.2 ND D1 0.36
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Lab Sample ID 1508019-001

ST Odor AMCV | Short-Term Health SQL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby)

t-2-Hexene 140 500 2.4 ND D1 0.54
t-2-Pentene Not Available | 2,600 2.4 ND D1 0.54
Tetrachloroethylene 770 1,000 1.2 0.04 J,D1 0.48
Toluene 920 4,000 1.2 0.07 J,D1 0.54
Trichloroethylene 3,900 100 1.2 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 1.2 0.23 J,D1 0.58
Vinyl Chloride Not Available | 26,000 1.2 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - Parts per billion by volume.

ND - Not detected.

NQ - Concentration can not be quantified due to possible interferences or coelutions.

SDL - Sample Detection Limit (Limit of Detection adjusted for dilution).

SQL — Sample Quantitation Limit (Limit of Quantitation adjusted for dilution).

INV - Invalid.

J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.

F - Established acceptance criteria were not met due to factors outside the laboratory’s control.
H — Not all associated hold time specifications were met. Data may be biased.

C - Sample received with a missing or broken custody seal.

R - Sample received with a missing or incomplete chain of custody.

| - Sample received without a legible unique identifier.

G - Sample received in an improper container.

U - Sample received with insufficient sample volume.

W - Sample received with insufficient preservation.

D1 - Sample concentration was calculated using a dilution factor of 4.
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Table 2. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCVs are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Long-Term Health

Long-Term Health

Compound AMCV (ppb) Compound AMCV (ppb)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 2,400
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 8,000
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene 2,300 Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 2,400
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 24 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
2-Methyl-2-Butene Not Available n-Octane 75
2-Methylheptane 75 n-Pentane 8,000
2-Methylhexane 75 n-Propylbenzene 50
2-Methylpentane (Isohexane) 85 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene 690
c-2-Butene 690 t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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